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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Lemssmu  OCBOEGHHMS JUCHMIUIMHBL «MaTeMaTUYeCKUd AaHaNIU3» SBISIIOTCS  U3YyYCHHE
CTyJA€HTAaMH OCHOBHBIX KOHIIEIIIUM U METOJ0OB MAaT€MaTUYECKOr0 aHaIu3a U €ro MPUJIOKEHUN IS
peleHns] NMPUKIAAHBIX 3a4ad. B mporecce u3ydeHus Kypca CTYAEHThl 3HAKOMSTCS C TaKUMH
MOHATUSAMH KaK Tpelesl MOCIeI0BaTeIbHOCTH, Ipenen (QyHKIIMU, TPOU3BOIHAS, HEOMPEIeICHHBIN
WHTETPAJI, ONPEIEICHHBI WHTETpaJl, HECOOCTBEHHBIC WHTETPANIbl, WHTETPAJbI, 3aBUCSIIME OT
mapamMeTpa, CBOKMCTBAa HENPEPBIBHBIX © AuddepeHnupyeMblx  (QYHKIUH, YHUCIOBBIE U
(YHKIIMOHATIBHBIC PSJIbI, PUIIOKECHIS MATEMATHUECKOTO aHaIK3a B APYTUX pas3jeliax MaTeMaTUKU

U B IPyTUX HayKax.

2. MecTO IMCHUIIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucuunnuza «MaremMaTU4ecKui aHajau3» U3y4aeTcs Ha IPOTSHKEHMM IIEPBBIX TpeX
CEMECTPOB U OTHOCHUTCS K 00s13aTeNIbHON YacTu 00pa30BaTelIbHON IPOrpaMMbl. 3HaHUS, TOTy4YE€HHbIE
Opyd M3YyYCHHU Kypca HEOOXOAMMBI Uil M3Yy4YCHHS TaKUX AMCHUIUIMH Kak TuddepeHraabHbe
ypaBHEHMsI, TeOpUs QYHKIHUNA KOMIIJIEKCHON NepeMEHHOMN, TeOpusl BEPOSITHOCTEH 1 MaTeMaTH4ecKas
CTaTHCTHKA, Teopusi UH(POPMALIUU U JIp.

3. Ilmanupyemble pe3yJbTaThbl 00y4YeHHUs] MO JUCHHUILINHE, COOTHECEHHbIE ¢ IUIAHNUPYeMbIMH
pe3yJbTaTaMHu OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Iporniecc n3yueHus AUCHUIUIMHBI HAMIpaBjieH Ha (OPMHUPOBAHUE CIECAYIOIIUX KOMIETEHIUN
B cooTBeTcTBUU ¢ DI'OC BO, OOII BO 1 npuobpeTenus cieayonmx 3HaH!i, YMEHH, HABHIKOB U
(unm) onbITa AESITENBHOCTHU:

dopmupyemas
KOMIIeTeH LU
(xoa u popMyJMpOBKA)

Nuaukarop nocTuskeHust
KOMIEeTeHLHHI
(koa u opMyIHpPOBKA)

Ilepeuenb
IUIAHUPYEMBIX Pe3yJIbTAaTOB 00y4eHHs

Oo6menpodgeccuoHalbHbIE KOMIETEHIIUN

OIIK-3

Crioco0OeH UCIoNb30BaTh
HE00X0IUMBIC
MAaTEMATUYCCKHUEC METOAbI
JUISL peLIeHUs 33129
npodeccuoHaIbHON
JESITEIbHOCTH

N-OIIK-3.2
OcCyIIecTBIAET MOCTAHOBKY
3aJla4M, BRIOUPAET CII0cCO0
ee perieHus

3HaTh:

- OCHOBHBIE ITOHATHS MAaTEMATHYECKOIO
aHajIu3a;

- OCHOBHBIE€ TEOPEMbI MATEMAaTHIECKOTO
aHaju3a.

YMeTh:

- pemaTI) TUIIOBBIC 3aJa4YU (BI)I'-II/ICJ'IGHI/IG
MIPEJIEIIOB, BEIYUCIICHUE HHTETPAIIOB, U JP.);
- pemaTh ¢ IMOMOIIBI0 METOIOB
MaTEMaTHYECKOT0 aHaIM3a IPUKIIaIHbIC
3a/1a49y (BBIYMCIICHHE ILIOMANEH, 00hEMOB,
OTBICKaHUE IKCTPEMYMOB (DYHKIIUU OJTHON U
MHOTHUX HepeMeHHLIX nu T.II.).

y}ll/IBepcaﬂbﬂble KOMICTCHIIUH

YK-1

Crioco0eH oCyIIeCTBISTh
IIOUCK, KpUTUUECKUI
aHaJIN3 U CUHTE3
nHPOPMALUH, TPUMEHSATh
CUCTEMHBIH MMOIXO0T IS
pelIeHNs TOCTaBIEHHBIX
3a1a4

HN-YK-1.4

O0bnanaeT OCHOBHBIMH
3HaHUSAMH B 00JIaCTH
MaTEeMaTHKH U ee
NPUIOKEHUH, UMEeT
NpeJICTaBICHUS O
crienuduke
MH(POPMAIIMOHHO-

3HaTh:

- BOBMOXKHOCTH ITPHUMEHEHUS METOJI0B
MaTEeMaTHYECKOT0 aHaIM3a JUIsl PEIICHUS
HpI/IKHa}IHBIX 3agad.

YMmeTh:

- HHTEPIIPETUPOBATE PELLICHUS
MaTEMAaTUYCCKUX 3a1a4 B TepMI/IHaX
paccMaTrpuBaeMoil IPEAMETHOM 00JIaCTH.




aHAINTUIECKON paOOThI B
STHX 00IaCTAX

4. O0bem, CTPYKTYpa U coAepKaHHe TUCHUIINHBI

OO01mmas TpyI0eMKOCTh TUCIUIUTHHBI cocTaBisieT 15 3adeTHbix enunuil, 540 akan. gaca.

Ne Tembl (pa3aesnbl) Buabl yueOHbIX 3aHATHI, DopMBbI TEKYLIEro
n/n AUCHMILTHHBI, BKJIIOYAS CAMOCTOSAITEIBHYIO KOHTPOJIS YCIIeBAeMOCTH
HX coJep:KaHue padoTy CTy/AeHTOB,
U MX TPYA0EMKOCTh ®Dopma NpoOMeKYTOYHOM
(B akaJjeMHYeCKHX Yacax) aTTecTaluu
E' KonraktHas padora (no cemecmpam)
3 &
= o |
S S| 3| E|EqE
=| 5| & §|EEEE
= ] ) = g 3 83
& = < = s 3 5 S
2l 2| 5| &|5E3
Sl 28| £|8¢g 2
5l 2| 2278
<
Kontponbasie padoTsr Ne 1,
1 |Teopus npenenos 1 12 | 12 3 9 No 2, Ne 3
2 |HempepsBHOCTH (pyHKITHHT 1 |12 | 12 3 9
3 |llpomusBopHas GyHKIUH 1|12 | 12 3 9
g |Mccnenosamme ymkumiic |y | 45 | 4o 3 9 | Komrpomsnas paGota Ne 4
TIOMOIIIBIO TIPOM3BOIHBIX
2 | 05 33,5 pk3amen
Bcero 3a 1 cemecTp 18 | 48 14 | 05 | 695
180 akan. yaca
5 |Heompenenennsrii marerpan | 2 | 16 | 16 4 24 | KonrtponpHas padbora Ne 5
6 |OnpeneneHHbIN HHTETPaL. 2 |16 | 16 4 24 | KonrponbHas pabora Ne 6
7 Hucnossle U > 116 | 16 4 24 KontponbHeie padboTer Ne 7,
(YHKIIMOHAIBHBIE PSIBI Ne 8, Ne 9
2 | 05 33,5 pk3amen
Bcero 3a 2 cemecTp 48 | 48 14 | 05 | 1055
216 akan. yaca
n
8 [poctpancteo R" 1 pyHKIINMN 3 116 | 10 1 8
MHOTHUX TIEPEMEHHBIX
Huddepennnansaoe
9 |ucuucnenue GyHKIIUH 3 |16 | 10 1 8 Konrtponsnas padora Ne 10
MHOTHX TePeMEHHBIX
WHTerpanbHOE HCUHCIICHNE
10  |ymumit MuorHX 3| 16|12 2 g [(ommpomme padorer \o L,
IIEPEMEHHBIX )
2 | 05| 335 |pk3amen
Bcero 3a 3 cemecTp 48 | 32 6 |05/ 575
144 akap. yaca
HUTOI'O 144 | 128 34 115 (2325

Conep:xaHue pa3ie0B IMCHUILIHHBI:

Tema 1. Teopus npeaenos
1.1. MHOXeCTBO IEHCTBUTEIBHBIX Yncel (akcHOMBI, iNf, SUP, TeopeMa 0 TOYHOH BepXHEH IpaHH).




1.2. Tlpenen uucnoBoil mocnemoBaTeNbHOCTH. CBOMCTBA CXOMSIIUXCS TOCIEIOBATEIILHOCTEH
(€IMHCTBEHHOCTH MpEIeNia, OTPAHMYCHHOCTD CXOISAIIEHCS TTOCIEI0BATEIFHOCTH, TIPEIeT KOHCTAHThI
lim c =c, nmepexoj K mpeneny B HEPaBEHCTBE, IEPEXO K IIPeIey B JBOMHOM HEPABEHCTBE).

1.3. beckoneyHo Maibie ocienoBaTeabHOCTH. CBOMCTBA 0.M. TTOCIIEIOBATEILHOCTEH (CyMMa IBYX
0.M. — 0.M., IIPOU3BE/ICHUE 0.M. Ha OTrpaHUUYEHHYIO — 0.M.,
(x, >a) & (x,—a—0).

1.4, Apudmerndeckue omepanur cO CXOIANIUMHUCS IOCICIOBATEILHOCTIMU (TIPEIeT CYMMBI,
MIPOU3BEJICHHUS, OTHOILICHHUS ).

1.5. bBeckoneuno Ooiplume nocienoBarelibHOCTH. CBoMcrBa 0.0.  IIOCIeqOBaTENbHOCTEN
(HeorpaHU4YEeHHOCTH, 1/ 6.M. = 0.0.).

1.6. MonoToHHBIE TIOCIIEIOBAaTEILHOCTH. Teopema BeiiepmTpacca 0 ¢X0IUMOCTH MOHOTOHHOW U
OTPaHUYEHHOU MOCIEA0BATEIIbHOCTH.

1 n
1.7. Ywucno e (10oKa3arenbCTBO CXOAMMOCTH MTOCTIEN0BATEIBHOCTH X, = (l+— ).
n

1.8. Teopema KanTopa 0 BIOXXEHHBIX OTpE3KaX.

1.9. TloanmocnemoBarenbHOCTH. YacTHUHBIE TpENeNbl, BEPXHUH U  HIKHUA  TNpEAeIs
MOCJIEI0BATEIBHOCTH (OIIPEIETICHMUS).

1.10. Teopema o mpezesne NOAIOCIEAOBATEIHLHOCTH CXOASAIIEHCS MOCIeI0BATeIbHOCTH.

1.11. Teopema bonbrano-Beliepmtpacca (orpaHudeHHasi IOCJIEIOBATEIBHOCTh  COACPKUT
CXOJISIIYIOCS TIOJIMIOCIIEA0BATEILHOCTB ).

1.12. Tlonatue QynaameHtanpbHOM mocnenoBatensHocTd. Kpurepuit Komm  cxomumocTu
M0CJIEI0BATEIbHOCTH.

1.13. lonsarue ynkumun. OnpeneneHus npexaena GyHKIUH Ha s3bIke S —¢& (mo Komm) m gepes
npezen nocienoBareabHoCcTH (1o ['eitne). Teopema 00 3KBUBAJICHTHOCTH ONIPEICTICHUN.

1.14. Kputepuit Komu cymiectBoBanus rnpeaena QyHKIIHH.

1.15. Pasnuunbie tumel  npegena  Qynkoum:  lim f(X)=A, 1tme a=c+0,c—0,00,+00,—00,
X—a

A=B+0,B—0,00,+00,—c0. Teopema 06 0JHOCTOPOHHUX TpEeIIax.

1.16. JloxanpHbIC CBOMCTBA (DYHKIIMH, UMEIOMICH Mpeael (OrpaHUuIeHHOCTh, COXPAaHCHHE 3HAKA).
1.17. CgoiicTBa npenenoB pyHKINH, CBI3aHHbIE C HEPABEHCTBAMM.

1.18. Teopema o cymieCTBOBaHHH OJHOCTOPOHHHUX MPEIEIIOB MOHOTOHHOM ()yHKIIHH.

1.19. 3ameHa nepeMeHHOM MpH BBIYUCICHUH TTpeJiea.

1.20. HepaBeHcTBa ISt TPUTOHOMETPHUYECKUX (DYHKIIHH:

1.21. cosx<sm—x<1, xe| —Z. 2| xzo0,
X 2 2

1.22. [sin x| < x, Vx

. . . sin
1.23. Tlepesiit 3amevarenbubiii mpegen lim —— =1.
x=>0 X

X—>00 X

1.25. CpaBuenne QyHkiuii. O-CHMBOINKA, IKBUBAICHTHOCTh. TeopeMa O BBIYHCICHUH TPEIEIIOB C
MOMOIIBIO YKBUBAIEHTHBIX (DYHKIIUH.

Tema 2. HenpepbIBHOCTb (PYHKIIUH

2.1. Tlonstue HenpeprIBHOCTH (yHKIMU. HempepsiBHOCTE ciieBa u crnipaBa. Knaccudukanus Touexk
paszpbiBa ¢pyHKIUY (1-T0O pona u 2-ro poza).

2.2. CaoiicTtBa HemnpepbslBHBIX (GyHKIuH (HempepsBHOCTE ¢yHkmmid f(X)+g(x), f(xX)g(x) mu
) ). HeripepbIBHOCTD C10XKHOM PYHKINH.

g(x)

2.3. Teopema BeitepmTpacca 00 OrpaHHYeHHOCTH (PYHKITMH HETIPEPHIBHOW HA OTPE3Ke.

X
1.24. Bropoii 3amevarenbHbli mpenen lim (1+ 1] =e.



2.4. Teopema BeiiepmTpacca 0 JOCTHXUMOCTH HENPEPHIBHOW Ha OTpe3Ke (QYHKUUEH TOYHOM
BEpXHEW M HUKHEW rpaHen.

2.5. Teopema Kommu o Hys 51X HEIPEPHIBHON (PYHKITUH.

2.6. Teopema Ko o mpoMeKyTOUHBIX 3HAUEHUSAX HENPEPHIBHON (DYyHKIMH.

2.7. OOparubie ¢yHkuuu. Teopema 00 o0OpaTHON (QYHKIUH (CyIIECTBOBAaHHE, MOHOTOHHOCTH,
HENPEePbIBHOCTD) AJIs PYHKLIIMU MOHOTOHHOM M HENIPEPBIBHOM Ha OTpE3Ke.

Tema 3. [IpousBoaHas pyHKIUM.

3.1. T'eoMeTpu4ecKuii CMBICI POU3BOTHOM.

3.2. TIpoussoxnbie 3nemMeHTapubix ¢yrknuii (C, X", sin x, cos x, a*, e*, log , x, In X, X” (« € R) ).

3.3. Teopema 0 HenmpepsIBHOCTH (HYHKIINH, UMEIOLIEH IPON3BOIHYIO.
3.4. OnHocTOpoHHHE U OECKOHEUHBIE TIPOU3BOTHBIC.

3.5. [IpousBoaHbIE CYMMBI, MIPOU3BEICHUS H YACTHOTO.

3.6. IlpousBoaHast CIOKHON QYHKIUH.

3.7. TlpoussoaHble dieMeHTapHBIX (pyHKHui (tanx, cotx, e, sinh X, cosh x, arcsin x, arccosx,
arctan x, arccot x)

3.8. Tlpomssoauas mokasarenpHO-cTenennon ynxmun [u(x)]"™.

3.9. Huddepenuman ¢yukuun. [eomerpuueckuid cmbicn auddepennuana. Ilpumenenue
muddepeHmana s IpruOIMKEHHBIX BEIYUCIICHUH.

3.10. [IpousBoaHnkie BoicuxX nopsakos. @opmyna JlelOHuma.

3.11. luddepennmansl BeicHMX MOpsakoB. MHBapuaHTHOCTH (Gopmbl muddepeHipaia mepBoro
HOpsI/IKA U OTCYTCTBHE MHBAPUAHTHOCTU (OpMBI s T HepeHIInaIOB MOPSIIKa BBIIIE IEPBOTO.
3.12. luddhepenuupoBanne napaMeTpruuecKy 3aganHoi GpyHkuuu (1-s1, 2-5, 3-51 MPOU3BOJHEIE).
3.13. [lonsTHe nokanbHOro 3KcTpeMyma pynkuuu. Teopema Depma.

3.14. Teopema Posutst 0 HyJsIX TPOU3BOTHOM.

3.15. Teopema Jlarpanxa (hopmyrna KOHEUHBIX PUPALIECHUI).

3.16. Crenctus u3 Teopemsl Jlarpanxka

3.17. f'(x)=0= f(x)=Const,

3.18. f'(X)=k= f(x)=kx+Db,

3.19. (%) =y (%), @' (¥) > y'(X) = 9(X) > w(X), x> X,

3.20. Teopema Ko (06061meHHast popMysia KOHEUHBIX IPUPALICHUN ).

Tema 4. UccienoBanue pyHKIHUIA ¢ TOMOUIBIO MPOU3BOIHBIX

4.1. Kpurepuii Bo3pacTaHus 1 yObIBaHUs (DYHKIIMM HA MHTEpBAJe.

4.2. JlocTaTOYHOE YCIIOBHE CTPOTOTO BO3pacTaHus (yObIBaHUs) QYHKITUH.

4.3. Tlonstue crtpororo Bo3pacTaHus (yObIBaHMsA) (QYHKUMH B TO4Ke. JlOCTaTOUHOE YCIOBUE
cTpororo Bo3pactanus (yObIBaHUs) (PYHKIIMU B TOUKE.

w(x) v (&)

4.5. ®opmyna Teilopa ¢ ocTaTOYHBIM WiIeHOM B opme Jlarpanxa.

4.6. dopmyna Teitnopa c ocrarouHbIM uieHOM B (hopme Ileano.

4.7. EQMHCTBEHHOCTh MIpEeACTaBICHUS byHKIIUN B BHJIE

f(X)=a, +a,(X=X,) +...+a,(X—X,)"" +o((x—x0)”)

mm_¢”@q_

4.4. MmuorouneH Telnopa yukiuu. BenomoratenbHas nemma (

4.8. Pasnoxkenne mo  ¢opmyrne Teimopa  OCHOBHBIX  JJEMEHTapHBIX  QyHKIuH  (
e”, sin x, cos x, (L+x)*, In(1+ x),...
4.9. BpluncneHue NpeaesoB ¢ HoMolbio popmyinsl Teitnopa.

4.10. IlpaBuio Jlonurans packpbITUsl HEONPEASIEHHOCTEH (Cllyyan HeonpeaeIeHHOCTe! Buaa {6}



4.11. DxctpeMyMbl (yHKIMU (CTallMOHAPHBIE TOYKH, KPUTUYECKHE TOUKH, CTPOTUH HKCTPEMYM,
nepemeHa 3Haka). [lepBoe nocraTouHoe ycioBue ctpororo skcrpemyma ( f'(x) menser 3Hax).

4.12. BTopoe 1 TpeTbe JOCTATOYHBIE YCIOBUS CTPOrOro 3KCTpeMyMa (UCCiel0BaHUe Ha 3KCTPEMYM
¢ momomsio f"(X),..., f ™M (x)).

4.13. HaubomnbIliee 1 HauMeHbIIee 3HaYCHHs (PYHKIIUU HA OTPE3KE.

4.14. Beimykiiocts ¢ynkiuu. Touku neperuda. JloctatouHoe ycaoBHE BBITYKIOCTH.

4.15. HeoOxoaumoe ycnmoBue Touku neperuda. IlepBoe u BTOpO€ JAOCTATOYHBIC YCIOBUS TOYKH
neperuda (Bropoe — 0€3 0Ka3aTeIbCTBA).

4.16. AcumntoThl rpaduka QyHKIUH.

4.17. TlpumepHas cxema mocTpoeHus rpaduka QyHKIHH.

Tema 5. HeonpenesieHHbI MHTErpPaJl

5.1. Heomnpenenennslii uHTerpan (mepBooOpasHas, ONpeeNeHHE HEOINPEASIICHHOIO HHTEerpaa,
HEOJJHO3HAYHOCTb, IIEPBOOOPA3HBIE OTIIMYAOTCS Ha MIOCTOSHHYIO).

5.2. CaoiicTBa HEONPEAEICHHOTO UHTETpajia (JIMHEHHOCTh, 3aMeHa TePEMEHHON ).

5.3. HHrerpupoBaHue IO YaCTSIM B HEOIIPEJICJIEHHOM UHTErpae.

5.4. HHTerpupoBaHHe palMOHATBHBIX (YHKIHN (TeopeMa O pa3jokKEeHHWU Ha MPOCThIe podu /6e3
JI0Ka3aTeIbCcTBa/, MHTErPUPOBAHUE IPOCTHIX ApOOei).

5.5. HHTerpupoBaHue BbIpaXXEHUH, COJIEP/KALINX PaIUKATIBL.

5.6. Hurerpupoanue quddepeHnnaaibHOro OuHOMAa.

5.7. TloncranoBku Dunepa.

5.8. HHrerpupoBaHHe TPUTOHOMETPUYECKUX (YHKIMHA (yHMBEpcalbHas TPUTOHOMETpHUUYECKas
MIOJICTAHOBKA, HEKOTOPBHIE YaCTHBIC CITyYan).

Tema 6. OnpenesreHHbIN HHTErPaJ

6.1. Ompenenennsiii unterpan (Pumana). Onpenenenue (pa3OueHue, BBHIOOpKA, MHTETpalbHAs
CyMMa).

6.2. HeoOxommmoe yciioBHE HHTETPUPYEMOCTH (TeopeMa 00 OTpaHWYCHHOCTH HHTEIPUPYEMOIt
byHKIUN).

6.3. Cymmbl [lapOy 1 ux cBO¥CTBA.

6.4. Kputepuii UHTErprUpyeMOCTH (YHKIIHH.

6.5. HHTerpupyeMocTs HEPEPHIBHON (PYHKIINH.

6.6. HHTerpupyeMocTb MOHOTOHHON (PYHKIIMH.

6.7. CaoiicTBa OIpeaeNIeHHOr0 WHTerpana (JIMHEHHOCTh, WHTETPUPYEMOCTh IPOU3BEICHHS
UHTETPUPYEMbIX (QYHKIIMN).

[a.b]

6.8. CnoiicTBa omnpeneneHHOr0 HHTerpaia (QyHKIHs, HHTETpHpyeMas Ha
c, [ c,
J=+]
[ai'bl]c [a' b], aJJIUTUBHOCTb, & k! &,
6.9. Onenku wHTErpayoB (WMHTETpaJ OT HEOTPHIATSIBHOW (DYHKIMKM  HEOTpHUIATEIIEH,
UHTETPUPOBAaHNE HEPABEHCTB).
6.10. Teopema o cpemHEM IS OTIPEICICHHOTO HHTerpasa. CIeCTBHUS U3 TEOPEMBI O CPETHEM.
6.11. MHTerpan c mepeMeHHBIM BEpXHUM IHpeaesoM. TeopemMa O HENPEpPhIBHOCTU HHTErpaja C
MIEPEMEHHBIM BEPXHUM TIPE/ICITIOM.
6.12. Teopema o quddepeHIPyEeMOCTH HHTErpalla ¢ IEPeMEHHBIM BEpXHUM IPEIEIIOM.
6.13. CymecTBoBaHHE TIEpBOOOPA3HON HEMPEPHIBHON (PYHKIIHH.
6.14. ®opmyna Herorona-Jleitbauna.
6.15. 3ameHa IepeMeHHOH B OIPEICIICHHOM HHTETpaIe.
6.16. MHTerpupoBaHue Mo 4acTsM B ONPEIEICHHOM HHTErpaJe.
6.17. TlpuoskeHUsT ONpEICICHHOTO HMHTEeTrpayia (IUIONIa b KPUBOJMHEHHON Tparenuy, IUIomaib
KPUBOJMHEHHOTO CEKTOpa, O0beM Teja BpallleHus, 0O0beM Telna C M3BECTHOM IUIOIIAbIO
MOTIEPEYHOTO CEYCHHUS, JUTHHA JYTH KPUBOM, TIONIAIb TOBEPXHOCTH BPAIICHHU).

, MHTETpUpyeMa Ha



6.18. HecoOctBennble uHTerpanbl. OmpeneneHuss HECOOCTBEHHBIX HHTETPajOB JBYX THUIIOB.
IToHsdaTHEe CXOOUMOCTH.

6.19. Kpurepuii Komm cxoquMocT HeCOOCTBEHHBIX HHTETPAJIOB.

6.20. CBoiicTBa HECOOCTBEHHBIX HWHTErpaJioB (JWHEWHOCTh, ¢opmyna HproroHa-JIeiiOHwmIIa,
MHTETPUPOBAHKE 10 YacTsAM, 3aMEHa IIEPEMEHHOT0, UHTETPUPOBAHNE HEPABEHCTB).

6.21. CBoiicTBa HECOOCTBEHHBIX HHTETPAJIOB OT HEOTPHUIATEIBHBIX (DYHKITMI (IpU3HAK CPaBHEHUS,
UHTETPAJIBI OT SKBUBAJICHTHBIX (PYHKIIUN).

6.22. AGcontoTHass W YCJIOBHAs CXOJAMMOCTh HECOOCTBEHHBIX HWHTETPAJoOB (OMpeaeicHus, u3
a0COIOTHON CXOMMOCTH CIIEAYET CXOAUMOCTh B OOBIYHOM CMBICTIE).

6.23. Tlpuznak {upuxiie cXoquMOCTH HECOOCTBEHHOTO HHTETpaa.

6.24. Tlpu3nak Abenst CXOAMMOCTH HECOOCTBEHHOTO HHTErpaa.

Tema 7. UncsioBblie 1 QYHKIHOHAJILHbIE PSAIbI

7.1. Ywucnossle paasl. OnpeeneHue CXoJUMOCTH.

7.2. HeobGxomumoe yCclioBUE CXOAUMOCTH psija.

7.3. CpolicTBa CXOISIIMXCSA PSAAOB (CXOOUMOCTH CYMMBI PSJIOB, CXOJUMOCTh OCTaTKa psla,
TPYNIUPOBKA CIAraeMbIX CXOMASIIErocs psijia).

7.4. Kpurepuii Komu cxoqumMocTy 4ucaoBOro psja.

7.5. CXxomuMOCTh HEOTPULIATENBHBIX PSAOB: PSII CXOAUTCS, €CIIU MOCJIE0BATEIbHOCTh YACTUYHBIX
CyMM OTpaHHYEeHa.

7.6. CX0IMMOCTbh HEOTPULIATENBHBIX PSI0B: HHTETPAJIbHBIN MPU3HAK.

7.7. CXoauMOCTh HEOTPHIIATENIBHBIX PSAJOB: MPU3HAK CpaBHEHUs (B (opMe HEpaBeHCTBA U B
npeaenbHoi hopme).

7.8. CxomuMoCTh HEOTpHLATENBHBIX psAnoB: mpu3Hak JamamOepa (B ¢opme HepaBEeHCTBA M B
npeaenbHoi hopme).

7.9. CxomuMoOCTh HEOTpPHIATENBHBIX  psAgoB: npuszHak Komm (B ¢opme HepaBeHCTBa W B
npeaenbHoi hopme).

7.10. 3nakonepemeHHbIe psiibl. [loHsATHS a0COMIOTHOM 1 yCTIOBHOM cxoauMocTu. Teopema: eciu psij
a0COIOTHO CXOJUTCSI, TO OH CXOAUTCS B OOBIYHOM CMBICIIE.

7.11. 3nakouepenyromuecs psabl. [Ipuznak JelibHMULIa CXOAMMOCTH 3HAKOUYEPEAYIOLIETrocs psa.

Zakbk

7.12. TIpeobpazoBanue Abens. JlemMa 00 olleHKe CyMMBbI k=1

Sab,

7.13. TTpu3nak AGens CXOOUMOCTH psga "1 .

©
> ab,

7.14. Tlpuznak Jupuxiie cXonuMOCTH psiaa n=L

7.15. CrenenHoii psa. Paguyc cXxoquMoCTH CTENIEHHOTO pAJa.

7.16. Psan Teiinopa. Teopema o cxonumoctH psiaa Teiinopa.

7.17. ®@yHKIMOHAIbHBIE IOCIENOBATENLHOCTH U psiibl. [lOHATHA MOTOYEYHONM M paBHOMEPHOM

CXOAMMOCTHU (PYHKLIMOHATIBHBIX NOCIE0BATENbHOCTEN U psiioB. [IprmMepsl.

7.18. Kpurepuit Komm paBHOMEpHOH CXOAMMOCTH (PYHKIIMOHAIBHBIX ITOCIEIOBATEIBHOCTEH H

PsI0B.

7.19. TIpu3nak Beiiepmrpacca paBHOMEPHOH CXOIMMOCTH ()YHKIIMOHAIFHOTO PsIa.

7.20. Ilpu3naku AbGenss u Jlupuxjie paBHOMEPHOH CXOAMMOCTH (DYHKIIMOHAJIBHOTO psiaa

®
> a, ()b, (X)

n=1 (0e3 mokazaTenbCcTBa).

7.21. HenpepbIBHOCTH CYMMBI PABHOMEPHO CXOJISIINXCS TIOCIEA0BATEILHOCTEH U PSIIOB.

7.22. YcnoBust MHTETPUPYEMOCTH (DYHKIIMOHATIBHBIX MOCIEI0BATEIBHOCTEN U PSIOB.

7.23. Ycnosus nuddepeHnmpyemMocTr HyHKIIMOHAIBHBIX ITOCIIEI0BATEILHOCTEH U PSIOB.

7.24. PapHOMepHasi ~ CXOAMMOCTb  CTENEHHOIO  psiia  BHYTpH  0OJacTH  CXOAMMOCTH.
JuddepenurpoBaHiie 1 UHTETPUPOBAHUE CTETIEHHOTO PAJa.



7.25. Psanpt @ypoe. Onpenenenne ko3 duuueHToB no merony ditnepa-Dypre.

7.26. Jlemma Pumana.

7.27. Yactuunas cymma psina @ypee. Marerpan upuxie.

7.28. Tlpunnun nokanusanuu. [Ipuznaku Juau u Jlunmmma cxoaumoctu psaga Oypee.

[0,7]

7.29. Paznoxxenue GpyHKIMH, 331aHHON Ha TOJIBKO II0 KOCUHYCaM U TOJIbKO I10 CUHYCaM.

7.30. Paznoxxenue B psing Oypbe Ha OTpE3Ke [_ l I].
Tema 8. IIpocTtpancTBo R" u pyHKIMH MHOTHX IIepeMEeHHbIX

n
8.1. TlpoctpanctBo R (ompenencuue, omepamuy CIOKEHHS M YMHOXCHHS HA KOHCTAHTY,
CKAJIIPHOE TPOMU3BEJCHHE, HOpPMa /CBOWCTBA HOPMBI/, PACCTOSIHHUE /CBOMCTBA pPacCTOSHUS/).
Metpuueckoe mpoCTPaHCTBO.

n
8.2. MmuoxectBa B R (wapsl, mapasienenume/s, mpsaMas, OTPe3oK, Iyd, KpUBas).

n
8.3. Kiaccupukauus Touek W MHOXKECTB B R (TOUKAa NMPUKOCHOBEHHS, 3aMBIKAHHE, 3AMKHYTOE
MHOXECTBO, BHYTPEHHSS TOYKA, BHYTPEHHOCTb, OTKPBITOE MHOXKECTBO, IpeJesibHas TOYKa,
rpaHUYHAas TOYKa, TPAHMILIA, BBITYKIOE MHOXKECTBO, CBSI3HOE MHOXKECTBO, 00JIACTh).

8.4. Ilpenmen mnocnenoBaTeNbHOCTH B Rn.TeopeMa: CXOIMMOCTb TOCIIEI0BATEIBHOCTH B R
9KBHBAJIEHTHA CXOJUMOCTH I1OCIIE10BATEIbHOCTEH-KOOPANHAT.

8.5. EnuHCTBEHHOCTH Mpeena CXOAAIIeHCs MOCIeI0BATEIbHOCTH.

8.6. OrpaHM4eHHOCTh CXOJAIIEHCS MOCIe10BaTEIbHOCTH.

8.7. Kpwurepuii Komm cXxoquMoCTH TIOCTIEI0BATEIFHOCTH B R",

8.8. Teopema bonbano-Beliepmrpacca (orpaHnueHHas MOCIEIOBATSIEHOCTh UMEET CXOISIYIOCS
MOJIMIOCIIEZIOBATEILHOCTB ).

8.9. Apudmernueckue orneparuy co CXOSIIAMUCS TOCICIOBATSIIEHOCTSIMH.

8.10. [TonsTHe KOMITaKTa METPUYECKOTO MPOCTPAHCTBA.

8.11. dynkmu B R". Juneiinbre (GyHKIMY, TUHEWHBINA (YyHKIIMOHAIL.

8.12. Ilpenen ¢ynkumu B TOouke. OmpeneneHus Tmpenena uepe3 HEPAaBEHCTBA M 4Yepes3
H0CJIEI0BATEIbHOCTH, SKBUBAJICHTHOCTD ONpPE/IEICHUH.

8.13. Teopema o mpesesie CyMMBI CXOASIIEHCS TOCIEI0BATEIBHOCTH.

8.14. HenpepbIBHOCT ()YHKIIMM MHOTHX IepeMeHHbIX. CBoWCTBa (QYHKIMI HEMTPEPBHIBHBIX B TOUKE.
HenpepriBHOCTh HA MHOJKECTBE.

8.15. Teopema Beilepmrpacca: ¢(yHKIMs, HempepblBHAs Ha KOMIIAKTe, OrpaHUMYEHa Ha 3TOM
KOMITaKTe.

8.16. Teopema Beitepmrpacca: ¢yHKIHMH, HenpepbiBHas Ha KOMIAKTe, NPUHUMAET Ha 3TOM
KOMITaKTE CBOM HauOOJIbIIIee M HANMEHBIIIee 3HAYCHUSI.

8.17. Teopema 0 MPOMEXYTOUHBIX 3HAUEHUAX (DYHKIIMH, HETIPEPHIBHOIN HAa KOMITaKTe.

8.18. PaBHOMepHas HeMPEepPBHIBHOCTH (DYHKIIMA MHOTHX IepeMeHHBIX. Teopema KanTopa.

Tema 9. luddepenunanbHoe ucuncjaeHne PyHKIMil MHOTHX IepeMEHHBIX.

9.1. JuddepennupyeMocTs (QYHKIIMH MHOTHX IepeMeHHBIX. HeoOxomumple W MOCTAaTOYHBIE
ycnoBus auddepeHurpyeMocTi GpyHKIH. YacTHbIE TPOU3BOIHBIE.

9.2. Jlocratounsle ycnoBus aupdepeHnmupyemMocTrn (QYHKIMHM B TOUKe (Teopema isi cirydas
(GYHKLINU IBYX IEPEMEHHBIX).

9.3. JuddepeHpyeMoCThb CIOKHONW ()YHKIIHH.

9.4. Jlubdepennman  (GYHKUMHM  HECKOJBKMX  INepeMeHHbIX. VHBapuaHTHOCTH  (hOpMEI
nuddepenpana mepBoro mopsiaka.

9.5. IlpaBuna nupdepeHunpoBaHms.

9.6. dopmyna KOHEYHBIX IpupalieHnii Jlarpamka.

9.7. Teomerpuueckue MPUIOKEHHUS MPOU3BOJHON (YHKIIMM MHOTHX IEPEMEHHBIX (KacaTeslbHas K
NpsIMOM, KacaTellbHas MII0CKOCTh K TpaduKy (QYHKIH JIBYX IEPEMEHHBIX).

9.8. IlpousBojanas no HampasieHuto. [ paguent. Hampasnenue Hauckopeniero pocta GyHKIHH.
9.9. YacrHble MPOU3BOIHBIE MTOPAIKOB. TeopeMa 0 CMEIaHHBIX TPOU3BOTHBIX.



9.10. Tuddepenipanbl BEICHIMX MOPSIKOB.

9.11. ®opmyna Teinopa ayis GyHKIIUH MHOTHX TTEPEMEHHBIX.

9.12. DkcTpeMyMBbl (QYHKIHI MHOTHX TIEPEMEHHBIX.

Tema 10. UuTerpanbHoe ucuuciaenne GyHKIUA MHOTUX MepeMeHHbIX

10.1. WnTeTrpasl, 3aBUCSIIUE OT TapaMeTpa.

10.2. l'amma-byHKIHS Dnepa.

10.3. bera-dpynkuus Ditnepa.

10.4. DieMeHTBI TEOPUU MEPHI.

10.5. Onpenenenne nBoiiHOro wuHTerpasia. WHTErpupyeMocTh HenpepbsiBHOH QyHkuuu (0e3
JI0KAa3aTeNbCTBA).

10.6. ColicTBa HHTETPUPYEMBIX (PYHKITHI.

10.7. Beiunuciaenue ABOMHOTO UHTErpaja (CBeIeHHWE K TIOBTOPHOMY HMHTETPUPOBAHUIO) IS
IPSMOYTOJILHOM 1 POU3BOJIBHOM 00JacTel.

10.8. IIpunoxxeHust IBOMHOTO HHTETpasia (BEIYUCICHUE TIJIOMIAEH, MAacC M OOBEMOB).

10.9. 3amena mnepeMeHHBIX B JABOHHOM wuHTerpane. llomspHble M 00OOILICHHBIE MOJISPHbIC
KOOpIMHATBHI.

10.10. TpoiiHple W MHOTOKpaTHBIE HWHTETpajJbl. 3aMeHa IEPEMEHHBIX B KPAaTHOM HHTErpae.
Cdepuryeckue v IUIMHAPUIECKHE KOOPIUHATHI.

10.11. HecoOcTBeHHBIE KPaTHBIC HHTETPAIIBI.

10.12. KpuBble B R us R®,

10.13. KpuBoauHelHbIe HHTETpaibl 1TO THIIA: OpeIeICHUE, CBOMCTBA, (PU3HUYECKUN CMBICIL.

10.14. KpuBonuHeitHbIE HHTETPAIBI 2T'0 TUNA: ONPEACICHNIE, CBOMCTBA.

10.15. ®opmyna ['puna.

10.16. Brrymcnenue miomasiei ¢ moMomp0 KPUBOJIMHEHHOTO HHTErpaia 2o THIIA.

10.17. YcnoBusi HE3aBUCUMOCTH KPUBOJIMHEWHOTO HHTErpaja 2ro THIA OT MYyTU. YCJIOBUA
NOTEHIMATHHOCTH TOJIS.

10.18. IloBepxHOCTH B R®. Koopaunats! Ha moBepXHOCTH. BekTop HOpMaIy.

10.19. Beruncnenue miomaau nopepxHoctu. CBoicTBa MIIOLIA U TOBEPXHOCTH.

10.20. IloBepxHOCTHBIC HHTETpAJIBI 1TO THIIA: ONpEAeTIeHHEe, CBOMCTBA, (PU3NIECKUNA CMBICIL.
10.21. IloBepxHOCTHBIEC MHTETPaJIbl 2I0 TUIA: ONpPEACICHNE, BBIYUCICHHUE.

10.22. ®opmyna Ctokca.

10.23. ®opmyna Octporpaackoro.

5. 06p330BaTeJ'll)Hble TEXHOJOIr'MH, B TOM YHCJ/IE€ TEXHOJOIMHM JJIEKTPOHHOI'0 oﬁyqe}mﬂ Hu
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOIMH, HCHOJbB3yEeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'lI)HOFO npouecca mo JTMCHUMIIMHE

B npouiecce 06yueHust HCMOIB3YIOTCS cleAyrolue o0pa3oBaTebHbIE TEXHOIOTHU:

AKafeMH4eCcKas JEeKI U ¢ JIeMeHTAMH JIeKIMU-0ecebl — [T0CIIE0BATEIbHOE U3JI0KEHHUE
MaTepuaia, OCYIIECTBIsIEMOE MPEUMYLIECTBEHHO B BHUAE MOHOJOra IpernojaBaTelis. DJIeMEHTbI
JeKIMU-0eceibl 00ecreunBal0T KOHTAKT MPeTroiaBaTelis C ayIuTOPHEH, 4To 1MO3BOJISIET IpUBJIEKaTh
BHHUMaHUE CTYJEHTOB K HanboJiee BaXKHbIM TEMaM JAMCLUILINHBI, aKTUBHO BOBJIEKATh UX B y4EOHBII
npoliecc, KOHTPOJIMPOBATH TEMIT U3JIOKEHHUs Y4eOHOro MaTepHuaja B 3aBUCMMOCTH OT YPOBHS €ro
BOCTIPUSATHS.

IIpakTnyeckoe 3aHsiTHe — 3aHATUE, IOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUU H
HAaBBIKOB 10 3aKPEIJICHUIO MOTYYEHHbBIX Ha JIEKIIUHU 3HAaHHH.

KoncyabTauum — BHJ Y4eOHBIX 3aHATHH, SBIAOLIUICS OIHOW M3 (QOpPM KOHTPOISL
CaMOCTOSITENbHOM paboThI cTyIeHTOB. Ha KOHCYNbTalusAX 10 MPOChOe CTYJEHTOB pacCMaTpUBAIOTCS
HaunOoJee CI0KHbIe MOMEHTBI TPU OCBOCHUM MaTepHajia JUCIUIUIMHBI, IpenojaBaTeib OTBeYaeT Ha
BOIPOCHI CTYJIEHTOB, KOTOPBIE BOZHUKAIOT Y HUX B IIPOLIECCE CAMOCTOSATEIbHON PaOOTHI.



6. IlepeueHb JIMIEH3UOHHOT0 W (WJIM) CBOOOJHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MPH OCYHIECTBJEHHH 00pa3oBaTeJbHOr0 MHpouecca o
AUCHUILINHE

B Mponecce OCYICCTBICHUA 06pa30BaTCJ'IBHOFO mponecca 1o JUCHUILIMHE UCIIOJIb3YOTCA:

st (POPMUPOBAHUST MATEPUAIOB JJIsi TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH W IPOBEICHUS
HpOMeX(YTOqHOﬁ arrecrauuu, ajad (bOpMI/IpOBaHI/IH MCETOANYCCKHUX MaTCpHUaIOB 110 JUCHUILTIUMHE:

- nporpammel Microsoft Office;

- m3marenbcekas cuctema LaTex;

- Adobe Acrobat Reader;

- https://www.wolframcloud.com/

7. IlepeyeHb CcOBpeMeHHBIX MNPO(ecCHOHAIBHBIX 043 [JdaHHBIX M HH(OPMALMOHHBIX
CNIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX MPH OCYIIEeCTBJIEHHMH 00pa30BaTeJIbLHOIO Mpoiuecca 1o
AUCHHILINHE (PU HE00X0IMMOCTH)

B npouiecce ocyiiecTBiaeHUs 00pa30BaTEIBLHOrO MpoLecca M0 AUCHUIIIINHE UCIIOJIb3YIOTCS:
- ABToMaTH3upoBaHHas OnOmoTeuHo-uHpopMannonHas cucrema «kbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DrnekTpoHHas OubaroTeyHas cucteMa «Jlaup» https://e.lanbook.com

- DnektpoHHas OubnroTevnas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHast OubnmoteyHas cucreMa «KOHCYynbTaHT CTyIEeHTa»
https://www.studentlibrary.ru

8. IlepeyeHb OCHOBHOI1 M 1ONOJIHUTEIbHON YueOHOH JTUTEPaTyPHhl, pecypcoB HH(POPMAIITHOHHO-
TeJIeKOMMYHUKALMOHHOH ceTH «UHTepHeT» (IpHM HEOOXOAUMOCTH), PEKOMEHAYEeMbIX [JIfl
OCBOCHHUS TMCHMILINHBI

a) OCHOBHAasl JIUTEpPaTypa
1. Tep-Kpuxopos, A. M. Kypc MmaremaTnueckoro ananusa : yueOHoe mocodue /s By30B /
A. M. Tep-Kpukxopos, M. U. llabynun. -8-e u3a. - Mocksa : JlaGoparopus 3Hanuit, 2020. -
675 c. Cucrem. TpeboBanus: Adobe Reader XI ; sxpan 10". - ISBN 978-5-00101-702-8. -
Texct : onextponnbii // ObC "Koncynaprant crymenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785001017028.html
2. Hukutun, A. A. Martematuueckuii ananu3. COOpHHUK 3a/1a4 : yueOHOe TOcoOHe ISl By30B
/ A. A. Huxkutun. — Mocksa : MzgatensctBo IOpaiit, 2023. — 353 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-9916-8585-6. — TekcT : anexTponHsbIi // O6pazoBaTenbHast
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511120
3. HemunoBuy b. II. COopHuUK 3a1ad M yNpa)kHEHHH 1O MaTeMaTHMYECKOMY aHaIu3y —
Cankr-IlerepOypr: Jlans, 2023. https://reader.lanbook.com/book/332675

0) AOMOJIHUTEIbHAS JIUTEepaTypa
1. ®uxtenronsi I'. M. Kype nuddepennmanbaoro 1 HHTErpajabHOro ucurcienus. B 3-x Tt.
— Cankr-IlerepOypr: Jlans, 2022/2023.
Towm 1: https://reader.lanbook.com/book/284078
Towm 2: https://reader.lanbook.com/book/199928
Towm 3: https://reader.lanbook.com/book/221270
2. A. A. Hukutun, B. B. ®omuueB. Maremarndeckuii aHaiau3. YTIyOJIeHHBIN Kypc: y4eOHUK
U TpakTUKyM I8 By3oB —  MockBa:  UznmarensctBo  IOpaiit,  2022.
https://urait.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-489278



https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
https://www.studentlibrary.ru/book/ISBN9785001017028.html
https://urait.ru/bcode/511120
https://reader.lanbook.com/book/332675
https://reader.lanbook.com/book/284078
https://reader.lanbook.com/book/199928
https://reader.lanbook.com/book/221270
https://urait.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-489278

3. WUnpun, B. A. Maremarnueckuii ananu3 B 2 4. Yacte 1 B 2 kH. Kuura 1 : yueOHuK amns
By30B / B. A. Unwun, B. A. CagoBanunii, b. X. CennoB. — 4-¢ u3n., nepepad. u J0M. —
Mocksa : UznatensctBo HOpaiit, 2023. — 324 ¢. — (Bricmiee obpazoBanue). — ISBN 978-
5-534-07067-5. — Texct : anekTpoHHbIl // O6pa3oBaTenbpHas iargopma FOpaiit [caidt]. —
URL.: https://urait.ru/bcode/513351

4. Unbun, B. A. Marematnueckuii aHanu3 B 2 4. Yacts 1 B 2 kH. KHura 2 : yueOHUK 115
By30B / B. A. Unbun, B. A. CagoBanuuii, b. X. CennoB. — 4-e usn., nepepad. u J0m. —
Mocksa : U3narensctBo IOpaiit, 2023. — 315 c. — (Bricmiee o6pazoBanue). — ISBN 978-
5-534-07069-9. — Tekcr : anexTpoHHsIi / OOpa3oBarenbHas miatdhopma KOpaiT [caiiT]. —
URL.: https://urait.ru/bcode/513352

9. MartepuajabHO-TeXHH4YeCKasi 0a3a, HeoOXoaAUMMAasl IS OCYIIeCTBJIEHUSI 00pPa30BaTEJILHOIO
npoiecca no JMCUMUIINHE

MarepuanbHo-TeXHHUECKass 0a3a, HeoOXoqumas JUlsl OCYLIECTBIEHHS 00pa3oBaTeIbHOIO
Ipolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOW COCTaB ClIELUaIbHbIEC TIOMELICHMUS:

- yueOHbIe ayTUTOPHUH ISl IPOBEICHHSI 3aHATUH JIEKITUOHHOTO THIIA;

- yueOHbIe ayTUTOPHUH IJISl TIPOBEICHHS MPAKTHYECKUX 3aHSATHIA;

- yueOHbIe ayTUTOPHUH ISl IPOBEICHHSI TPYIIIOBBIX M WHAWBUYAIBHBIX KOHCYIbTAIINN;

- yueOHbIE ayTUTOPUU JIJIs IPOBEICHUS TEKYILEr0 KOHTPOJIS U POMEKYTOUHON aTTeCTallUy;

- IOMEIIEHHUS Ul CaMOCTOSITENbHOM paboThI;

- MIOMEIIECHHS U XPaHEHHsI U MPOQUIAKTUYECKOTO OOCITY)KUBAaHUSI TEXHHUECKUX CPECTB

o0OydeHusl.

CreuuanbHble MOMELIEHUS YKOMIUIEKTOBAHbl CPEACTBAMU OOYYEHMSI, CIYKAIMMM IS
npezcTaBiIeHus yueOHoi nHpopManuy 60IbIION ayAUTOPHH.

[Tomemienust Ansi CaMOCTOSITENLHOW pPabOThI OOYYAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOMH
TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOUEHHMsS K ceTd «VHTepHeT» M o0ecrneyeHueM JocTyna K
3NIEKTPOHHOM HMH(pOopMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOpBI:

JoueHnt xadenpsl
MaTeMaTHYeCKOro aHaJIN3a, K.¢.-M. A. 1O. Yxanos

JoueHt kadenpsl
MaTeMaTU4YeCKOro aHanu3a, K.¢.-M. B. B. JIuTBrHOB


https://urait.ru/bcode/513351
https://urait.ru/bcode/513352

IMpuaoxenne Ne 1 k padoyeid mporpaMmme I CHUANINHbBI
«MaremMaTH4ecKuil aHAJIN3)

DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 TPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM aTTeCTAIUM CTY/IEeHTOB
0 AUCHMILIHHE

1.TunmoBbie KOHTPOJIbHBIC 3a/IJaHUSl 1 UHBIC MAaTE€PHUAJIbl, HCII0JIB3YEMbIC B IIpoHecce
TEKYLIEro KOHTPOJIA yCIIEBA€EMOCTH

KountpoabsHnas padora Ne 1. MeToa maTeMaTu4ecKoil MHAYKIIUHA
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KonTpoasHnas padora Ne 2. IIpenes moc/jie1oBaTeJJbHOCTH
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1) Hafitin 3HAUEHHe BRIpAMKEHHS

244
lim M_ﬁ_
n—soe ] 4 nl
2) Haftr sHaYeHMe BRIpAMKEHHS
P QR L
Jim 2 FZ) 16
=0 4r? 4 ot
3) Hafru sHaveHNe BRIpAKEHNH

e
. BT —COsT
hm ——

=0 T
1) JokasaTe paBeHCTBO, HCOOJIEIYVHE ONPEIEeHHE NPEIeIa [0 0BATEILHOCTH

(o £ maftre N;)
Y
. nt—n?
m ——— = —L.
n—+oo T° + 1
5) Jdoxazars paseHcTso, Hcnouk3yd onpegenesne npetena dyekmun. [lo = (F)

walttu § (A). llpusectn npumep.

y—+—oo, T —+a-+l.

BapuasT 2
1) Hafttin sHAuEHHe BRIpAMXKEeHH:
logm + 1
L
2) Hatttu sHaveHne BRIpaMeHHs
. A+ -2
hm ————.
=+l -
3) Hafru sHavenne BRIpasKeHHs

oo ()]

1) JoxaszaTs paseHCTED, HCNOIB3YS ONPEIeIeHHe IPEIEIa [I0CIEI0BATEEHOCTH
(no £ mafTa N;)

lim (20110 — n®™) = —oa.

n—oo

5) Jdoxazars paseHcTso, Hcnoukayd onpenenesne npetena dyekmpn [lo = (F)
walttu § (A). llpusectn npumep.

y—=5+0, —=1-0




KonTtpoabsnas padora Ne 3. Ilpenen pyHkunu

[ 4

. lim
r—0

BapuanT 1

(22 +1)° — (1 —322)°
31.2 _ 1.,3 N

. lim (J"”"‘ — (2 - 1]2""3).

o0

L cos (£) —sin ()
= cos(T)

B

I . fm(n+1) tan (3o
o lim [sin | —/——= :
n—t 40 2(n—1)

e"sin(z) — e* sin(a)

. lim
T3 r—ia
. arctan (z® + 31)
. lim '

z—+0  arcsin(2z)

[ 4

. lim

. lim

BapuanT 2

—3x1! 4 224 2

Var+ 141

lim

e Bz rotl

veos(ax) — T/ cos(Fx)
20 sin?(z) '

i
sin (a + 2

i (Q)
—+ 4o Hlnll_l'.’-[]

lim e*log(x) — e* l()g[_a]_

r—+ T —il

tan(r)
z—0 aresin(3dr)




KonTpoasnas padora Ne 4. IlpousBogHas u ee NpUJI0KeHU S

Bapuanr 1

1) Paznomurs muorowien P(z) = 32 +22 — 2 1o HesbiM HOJI0KHTETLHEIM CTeeHsM
{;1‘- —+ l}

Omn Pele/INTE SHAUEHHN BhIDaAeHH i

arcsin 2z — 2 arcsin oy 1. logx
3 ; 3) lim

I

2) lim

r—) T

2 - 1
4) lim (— Arccos r) ; 5) lim ({:()t T — —) )
=0\ g r—+1) T

(e > 0),

Bapuanr 2

1) Pasnosurs muorouten P(z) = z! + 2% — 2 no nenniv nonosxure bHbIM crenensym
(x — 2).

OrnipeienuTh 3HAUEHHST BhIpazKeHH i
(a + ) —a® "

2) lim 3) lim

r—l T2 ! r—+oo 0T’

: arctan T = I 1 1
4}}32[1! (T) " d}}ﬂLn% (log:r a :r—'l) '

(a >0, n>0),

KonTposbHnas padora Ne 5. HeonpenenenHblii nHTerpas

Bapuant 1
1)f( C)sinede,  2) [ A2ty 3)f ! 1
£r S £ar a.ar ————— a.r
’ vr+m 2420 +4

1 1
4) | ————dx 5) | ——du.
)/t-a.n‘z:Jrl(J37 O)/\/(z:+5+1”

BapuanT 2

1
D [eo-neran ) [Pt 8 [
1
4) /m(li, 5) fﬁj?x Slll(ﬁjm) (Ll




KountpoabsHas padora Ne 6. HecoGcTBeHHbIe HHTETPAJIbI
BapuanT 1

Brruncanrs HecoberpeHHbIe HHTeTpa Ikl HJIH YCTAHOBHTE HX PaACcOIHMOCTD.

20 dp 132249
1 f iy 2 iy 3
) 1 xs },u N

He CIeT0BATE CXOIHMOCTE HHTET'DAJIOE

+:JCI3+1 1 ﬁ
3 = dz,  4) | Y
)fl o dr 1_[0 i

I"ICC.T[E,ELDBaTh Ha aEICDIII'UTH}"HJ H YVCIOBHY K CXOIHMOCTE HecoDCTBEHHBIE HHTeTI'pa-

JIBI
+oa +oo - -
5}[ Smgrd;r._ ﬁ}[ mgn{smz}dr.
0 J1

72 T

Bapuanr 2

BrranesmnTs HecobeTBeHHBIE HHTEerPaJibl HJIH YCTAHOBHTE HX PacXoIHMOCT.

1) [We—ﬁdr 2) [Ei
40 ! J1 Ix#log.‘r.

e CIeT0BATE CXOIHMOCTE HHTET'DAJIOE

T rarctanx L dr
3 —; 4 / S
) 1 v1+ a2t ' ) o evF—1

I”ICC.T[E,.E[DBEITI:; Ha EIEICDIII'UTH}-'H.} H YCJIOEHYV K CXOIHMOCTE HecoOCTBEeHHEIE HHTeI'Pa-

JIhI
5) f"’x sin® Idr, 6) [+m sign(cos zxjd:r..
1 J1

T 72




KontpoJabHas pa6ora Ne 7. UncjioBble psiibl

BapuanT 1

1) Heenenosats cxomumocts pata. Eeam pan conmres, HaliTH ero cy Mmy.

= ()
>

n=0

Heenenorars cXOMHMOCTE DHIOE
= ¥n . n+1
) SR pia)
ni=1 n=1 )
Hecnenosats Ha abcoioTHY 10 H YOIOBHY H) CXOIHMOCTE PSIH

= sinn =, sinn
4 , 5 _
}én—lﬂ' :Izn.3+1[]

n=1

BapuanT 2

1) Heenenosats cxomaMocts paaa. Ecan pan cxommres, HaliTH €ro cy MMy.

— (—1)" e sin I¢
4 { ) i
};?1‘*—1' aj; nd



KonTpoabsnas padora Ne 8. CreneHHble psiibl

Bapmnanr 1

Haiitn obiacTh cxoauMOCTH CTEeHHBIX PSJIOB

= (=)™ Zlogn |, = n
1} ZD Hn T, 2) Z; nll}[]j: ' 3) ZDRQ(Q:_BJ ?
- o = Bn+ D),
) (=1t 5) Y e
n=0 n=>0 n
BapunanT 2

Haiitn obiacTh cxoauMOCTH CTEeHHBIX PSJIOB

n=1 n=1 n=>0
= " = (4n+ 1N
Y ; log n ) ; (4n)!!
BapunanT 3

Haiitn obiactb cxoauMocT CTETIeHHBIX PSIJIOB

1) Z_% (_Q}I)HIH, 2) Z}?t“r“, 3) X_%(HH)Q(:H D",
0 ngn 5) 2(3?1—1—1}”

n=0



KonTpoabHnas padora Ne 9. @yHKUMOHAJbHBIE PAAbI

Bapuant 1

Hecneposars nocieoBaTellbHOCTH HA PABHOMEPHY O CXOJHMOCThH B YEA3AHHLIX
MPOMEACY THAX

(=1)"

Vs

T € [0, +00), 2)e™, re(0,1], 3)e™, rell,+oc).
[Monsaysacs nprsnakom Befiepurrpacea, 1okasaTh paBHOMEPHY 0 CXOIHMOCTL B YKa-
JAHHLIX TPOMEKYTKAX CIIeIy oy (y HKITHOHANLHEX PATOE

E"ﬂ I

1) an_wi, T € (—o0, +00), E}Zn!+1‘ T € (—o0,0]
n=1 n=1

6) Hairrn cymmy psga

i pin-1
dn —1

n=1

Bapuant 2

HecnenosaTs nocaenoBaTe/lsHOCTH HA PABHOMEDHY K CXOAHMOCTE B YEA3ZAHHBIX
MPOMEACY THAX

1) arctannz, T [0,2], 2) arctannzr, =re&(2,+oc), 3)(-1)"z, zTe[01].

[Nomb3ysacs npusnakoM Befiepirmpacea, MoKa3aTh PABHOMEDPHY 1O CXOIHMOCTh B YKa-
JAHHBIX MPOMEKYTKAX CIIe/IyioliHx (hy HKIHOHANILHEIX PHIOB

R iLJ“: re0,100], 5) i]x”"; e [—%%]

en +
=1

=

6) Hairrn cymmy psga
n—3

— dn —3




KonTpoasnasi padora Ne 10. dyHKIIMA MHOTUX IepeMeHHbIX

Bapuanr 1

1) Haiimn gacTHEe TpOMIBEQIHLE 1-10 1 2-70 NOPAIKOE hyHKINK
w=f(en), §=sin(r+2y), n=e.
2) Mecnenopark na sreTpeMyM gy HKIMI
z=1Y6 —x — ).
3) Heenenopars dbyHKIN0 HA YCIOBHBI SKCTPEMYM
=% mpu r+y=1
4) Hairri nafo/smes 1 HanMeHLIIee JHaA9eHe Gy HKIHN = = 3 —r+18y—4
pobmacrn 0 <z <1, 0<y< 1

BapuasT 2

1) Haiimn gacTEe TpoM3BQIELE 1-10 1 2-70 NOPAIKOE hyHKIHK
u=f(&n.x), €=y, n=2, x=zr-y.

2) Meenenoparsk na srerpemyM dy K

=2+ — 31y
3] Heenenosats Ha skerpemyM dhyHEmme 2 = f(z, y), 3a1aHHY 0 HEABHLIM ¥ DaB-
HEHHEM
ol 2.2
— 4+ 2y —zr4+z=0
3
4) Haiiti naGonsmee o HamMensinee 3Hasenne dynxmn @ = 27 +y? B obnactn
S+h<L

KonTposbnas padora Ne 11. KpaTHble HHTEerpaJjinbl

Bapuant 1

Haitru offbembl Tedl, orpaHHYeHHbBIX TIOBEPXHOCTSMH (BCe MAPAMETDhI MOJ0AHTe b
HEI).

Dz=4—y’, z=9y"+2,z=—1,z=2.

2) z= w, z=10

3) (2 4+ y* + %)% = azyz.

Bapuanr 2

Haitru offbembl Test, orpaHHYeHHbBIX TIOBEPXHOCTSIMH (BCe MAPAMETDBI HOI0AHTe b
HEI).
Dz=2+y’ 2=+ 2y, y=x,y=2z, z = 1.
— ] D]
Qy=e",y=e " e —y-, z=0.
) Y A

1
3) (IE + y3 + 22}3 = m

i




KonTtpoabnas padora Ne 12. KpuBosnHeiiHble M TOBEePXHOCTHbIE HHTEIPAJIbI

BapunasT 1

Brruucanrs KpuBoinHeRHEE HHTEIPAIH

T
1 —ds,
) %

rne L — ayra napafone y° = 2x, nesamas mexcny touxasmu (1,/2) u (2,2).

[Py

L

rane L — wowTyp npasoyronsHuka, obpasosassoro npavemu r = 1, r = 3, y =1, y = 5 B
NOJOAHTENLHOM HATPABISHHH.
BrrscuTe NOBEpXHOCTHRE HHTETPaTE

3) ff\IHz—IQ—y'}ds,
-

a3

rae S — moayedpepa w2+ + 22 = R, 2 = 0.

4) f zdr dy,
8

2

1.

a3 2
rie S — BHENIHSS CTOPOHA MUMICORTA o7 + ¥ 4

i

BapuanT 2
1) C noMomsr KpHBOARHENHOTO HHTEIPAJIA BRITHCINTE IUTOMALE GHIY PR, OrpaHHIeHHO

acrpongoft T — acos® f, T asin"t (a = 0).
2) Burmcnuts kpusonnaelanfl nETErpas

f:z s,
L

[ =y
rie L — BepxHAs NOJOBMHA OKDYMHOCTH T° + 40 — a’.

BrrapcaaTs 1 IOBEPXHOCTHRE HHTEIPATRL

3) ff;ds:

e S — uacts cepu £ + 3 + 27 = R, nemamasi B nepBOM OKTAHTE.

4) f/-idyd: t ydzdr + z drody,
45

rie S — BHeNH:A cTopoHa Kyba, orpasEmtensoro mnockoctasu ¢ = 0, gy =0, z = 0
y=1z=1

1

Bomnpocsl Kk 3xk3amMeHaM
Cemectp 1

MHOKeCTBO IeHCTBUTEIBHBIX Uncen (akcuoMbl, INf, SUP, Teopema o0 TOYHO# BepxHeil rpaHu).

10



2. Ilpemen uwmcmoBoit mocienoBareqbHOCTH. (CBOWCTBA CXOSAIIUXCS IMOCTEAOBATEIBHOCTEN
(€IMHCTBEHHOCTH MpEJIeia, OTPAHUYEHHOCTD CXOIAIIEHCS TTOCIE0BATEILHOCTH, TPEIET KOHCTAHThI
lim c =c, nepexoj K mpeneny B HEPABEHCTBE, EPEXOJ] K MIPeieNly B JBOMHOM HEPABEHCTBE).

3. beckoneuno manble nocnenoBaTenbHOCTH. CBOMCTBA 0.M. IMOCIEI0BATEIBHOCTEH (CyMMa ABYX
0.M. — 0.M., IIPOU3BE/ICHUE 0.M. Ha OTrpaHUYEHHYIO — 0.M.,
(x, >a) & (x,—a—0).

4, Apudmernueckue OIMepalud CO CXOIAIIUMHUCS ITOCICIOBATEILHOCTAMU (TIPEACl CYMMBI,
MIPOU3BEJICHHUS, OTHOILICHHUS ).

5. beckoHeyHo Oonbline mnociaegoBarenbHocTH. CBolicTBa 0.0.  mHoOCIenOBaTEILHOCTEMH
(HeorpaHUYEHHOCTb, 1/ 6.M. = 0.0.).

6. MonoToHHBIE TOCTEa0BaTeIbHOCTH. Teopema BeliepmTpacca 0 cXOAMMOCTH MOHOTOHHOW U
OTPaHUYEHHOI MOCIEA0BATEIIbHOCTH.

n

1
7. UYucno e (moka3aTenbCTBO CXOAMMOCTH MOCIIEA0BaTebHOCTH X, =|1+—| ).
n

8. Teopema KanTopa 0 BIOXEHHBIX OTpE3KaX.

9. IlommocnemoBaTenbHOCTH. YacTHUHBIE  TpENENbl, BEPXHUH W  HWKHUH  TIpEIebl
[IOCJIEI0BATEIBHOCTH (OIPEETICHMUS).

10. Teopema o mpejese MOAMOCIEIOBATEILHOCTH CXOSIICHCS MOCIIEI0BATEIbHOCTH.

11. Teopema bonbnano-Beiiepmirpacca  (orpaHudeHHas — MOCIEAOBATEIIBHOCTh  COACPIKUT
CXOJISIIYIOCS TIOJIMIOCIIEA0BATEILHOCTB ).

12. Tlonsatne ¢yHOaMEeHTANBHOW  mocienoBatensHOocTH. Kpurepuii  Komm — cxomumocTr
MOCIIE0BATEIHLHOCTH.

13. Tonstue dynxunuu. Onpenenenus npenena GpyHkuuu Ha s3bike S —& (mo Kommwm) u ygepes
npezen nocienoBareabHoCcTH (1o ['eitne). Teopema 00 3KBUBAJICHTHOCTU ONIPEICTICHU.

14. Kpurepuii Komm cymectBoBanus npeaena QyHKINU.

15. Pasnuunbie Ttamel  npemena  gymkmum:  lm f(X)=A, rtme a=c+0,c—0,00,+00—0,
X—a

A=B+0,B—0,00,+00,—c0. Teopema 06 0JHOCTOPOHHUX TpEeIIax.

16. JlokanbHbIe cBOWCTBA ()YHKIIUHU, HMEIOIIEH TIpe/est (OrpaHMYeHHOCTh, COXpaHEHUE 3HAKA).
17. CgoiicTBa npeznenoB (GpyHKIUH, CBA3aHHBIE C HEPABEHCTBAMHU.

18. Teopema o CyIIecTBOBaHHH OJTHOCTOPOHHUX MPEAETIOB MOHOTOHHON (DYHKIINH.

19. 3amena nepeMeHHON NpHU BBIYMCICHUN TpEea.

20. HepaBeHcTBa /U1l TPUTOHOMETPUIECKUX (PYHKITHI:

cosx <X g Xe(i,zj, X#0
1. X 2 2 ,
22 [sin x| < x, ¥x

. . . sin X
23. IlepBblil 3ameuaTenbHbIN Npenen Iqu) —=1.
X—> X

X

. . . 1
24. Bropoii 3ameuarenbubiii mpeaen lim|1+= | =e.
X—»0 X

25. CpaBHenne (yHKIHA. O-CHMBOJIMKA, YJKBUBAICHTHOCTh. Te€opeMa O BBIYMCICHHH IMPEIEIIOB C
MOMOIIBIO AKBUBAIEHTHBIX (DYHKIIUH.
26. Tlonsarue HenpepbiBHOCTH (QyHKIMH. HempepsiBHOCTE cneBa U cripaBa. Kiaccudukanms Tovek
paspsbiBa pyHkuu (1-ro pona u 2-ro pozaa).

f(x
27. CsoiicTBa HenpepbIBHBIX (yHKIMH (HenpepblBHOCTh PyHKIMU f(X)+g(X), f(X)g(X) u ﬁ
). HenpepbIBHOCTH CI0KHON (QYHKITUH.
28. Teopema Beiiepmirpacca 00 orpaHUYeHHOCTH (DYHKIIMH HENPEPHIBHON Ha OTpPE3Ke.
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29. Teopema BeiiepmTpacca 0 JOCTHKUMOCTH HEMPEPHIBHOW Ha OTpe3ke (QYHKIMEH TOYHOH
BEpXHEHN U HIKHEW rpaHei.

30. Teopema Komm o Hysx HENPEpbIBHON (HYHKIIHH.

31. Teopema Komu 0 mpoMeKyTOUHBIX 3HAUECHHUSIX HETIPEPBIBHON (PYHKITUH.

32. O6parneie ¢yHkuuu. Teopema 00 oOpaTHOW (yHKIMH (CYIIECTBOBAHHE, MOHOTOHHOCTD,
HENPEPBIBHOCTH) JUIsI PYHKIIMM MOHOTOHHON M HETIPEPHIBHOM Ha OTPE3KE.

33. I'eomerpuyeckuii CMBICT TPOU3BOIHOM.

34. Tlpoussoaubie snemenTapubix yukmuii (C, X", sin X, cosx, a”, e*, log , X, In x, X* (a € R)).

35. Teopema 0 HENPEPHIBHOCTH (PYHKITUH, UMEIOILEH MPOU3BOIHYIO.

36. OmHOCTOpOHHUE U OECKOHEUHBIE TIPOU3BO/IHBIC.

37. Tlpou3BogHBIC CYMMBI, POU3BEACHHS U YACTHOTO.

38. IIpousBojHas CI0KHON (QYHKIIUH.

39. IlpousBoanble 3aeMeHTapHBIX (GyHKIuA (tanx,cotx, e, sinh x, cosh x, arcsinx, arccosx,
arctan x, arccot x)

40. [Ipou3sBoHas MOKa3aTEIbHO-CTEIICHHON ()YHKIIMH [u(x)]v(x) :

41. Tndpdepennman ¢ynkuuu. [‘eomerpuueckuit cmbicn auddepennunana. Ilpumenenue
nuddepennpana Juisi IpUOIMKECHHBIX BEIYHCICHUMN.

42. TlpowmsBoansle BeICIIUX NopsiakoB. @opmyna JleitOnuma.

43. TudbdepeHnmanbl BeICIIUX TOpsakoB. MHBapuaHTHOCTH (GopMmbl nuddepeHimana mepBoro
HOPSI/IKAa U OTCYTCTBHE MHBAPUAHTHOCTH (HOpMBI Aiist 1 (hepeHIInaIOB MOPS/IKA BBIIIE IEPBOTO.
44. JTuddepenuupoBanre napaMmerpuuecku 3aganHon Gpynkuuu (1-s, 2-51, 3-1 IpOU3BOIAHbIE).

45. Tlonsatue noKaIbHOTO dKcTpeMyMa (pyHKuu. Teopema Depma.

46. Teopema Posuist 0 HyJsIX IPOU3BOIHOM.

47. Teopema Jlarpanxka (hopmyiia KOHEUHBIX MPUPAILICHUN ).

48. CnencrBus u3 Teopemsl Jlarpamxka

49 F'(Xx)=0= f(x)=Const ,

50 f')=k= f(x)=kx+b,

51 P(X) =w(Xo), @'(X) > y'(X) = @(x) > w(X), x> X,

52. Teopema Komu (0600mieHHast popMyiia KOHEUHBIX MTPUPAILIECHHIA).

53. Kpurepuii Bo3pactanus u yobIBaHUS (YHKLIUU Ha HHTEpBAJIE.

54. JloctatouHoe yCIOBHE CTPOroro Bozpactanus (yObIBaHUsI) (QYHKIIUU.

55. Tlonstue ctpororo Bo3pactanus (yobiBaHHs ) QyHKIMH B TOUKe. /locTaTOuHOE YCIIOBHE CTPOrOro
Bo3pacTaHus (yOpIBaHMs) QYHKIIMU B TOUKE.

mm=¢wgq
w(x)  w"P ()
57. ®opmyna Teinopa ¢ ocTaTOUHBIM WieHOM B ¢popMme Jlarpanxka.

58. ®opmymna Teitnopa ¢ ocraTo4HbIM wieHOM B ¢opme [leaHo.
59. EauHCTBEHHOCTH MIPEACTABICHUS byHKIIUN B BHJIE

f(X)=a, +a,(X—X,)+...+a,(Xx=%,)"* +0((x—xo)”)

56. Muorounen Teinopa ¢pyHkuuu. BcnomorarenbHas gseMma (

60. Pasmoxxenme 1o  ¢opmyne  Teilopa  OCHOBHBIX  dJeMEHTapHbBIX  QyHKImid  (
e”, sin x, cos x, (L+x)*, In(1+ x),...
61. Beruncienue npeienos ¢ nomombio popmyist Telnopa.

62. IlpaBumno Jlonurans packpbeITUsl HEONPEAETCHHOCTEH (CITy4an HeoNpeAeIeHHOCTEe! BIIa {6} u

Bl

63. DxctpemyMbl (GYHKIUU (CTallUOHAPHBIE TOYKU, KPUTHYECKHE TOYKU, CTPOTHI IKCTPEMYM,
nepemMeHa 3Haka). [lepBoe nocraTouHoe ycioBue ctpororo skcrpemyma ( f'(x) menser 3Hak).
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64. Btopoe u TpeTbe AOCTATOYHBIE YCIOBUS CTPOrOro SKCTpeMyMa (MCCIeJOBaHUE Ha SKCTPEMYM C
nomomtsio f''(X),..., f M (x)).

65. HauOosnbiee u HauMeHbIIIee 3HAUYCHUS (PYHKIIMH Ha OTPE3KE.

66. Bemykiocts Gynkimu. Touku nepernda. JloctaTouHoe YCIOBUE BBITYKIOCTH.

67. Heobxomumoe ycnmoBue Touku neperunba. IlepBoe u BTOpoe IOCTATOYHBIC YCJIOBHUS TOYKH
neperuba (Bropoe — 0e3 JI0Ka3aTeIbCTBA).

68. AcumnrToTsl rpaduka QyHKIHU.

69. Ilpumepnas cxema nmoctpoeHus rpaduka GyHKIUH.

Cemectp 2

1. Heonpenenenuslii uHTErpan (mepBooOpa3Hasi, ONpeAesieHUE HEOIPeAeIeHHOr0 HHTerpaia,
HEOJJHO3HAYHOCTb, IEPBOOOPA3HBIEC OTIIMYAIOTCS Ha MIOCTOSHHYIO).

2. CBoiicTBa HeoNpeaeICHHOTO HHTETpajia (JIMHEHHOCTh, 3aMEHA IEPEMEHHOM ).

3. HHuTerpupoBaHue 1O YacTsIM B HEOIPEACIICHHOM HHTErpaie.

4, HHTerpupoBaHHE PAMOHAIBHBIX (QYHKIHMKA (TEOpemMa O pa3lIoKeHHH Ha MPOCThIe apodu /0e3
JIOKA3aTeNIbCTBA/, HHTETPUPOBAHUE TIPOCTHIX IPOOCiH).

5. HuTterpupoBaHue BHIpAKEHUHN, COACPKAIIUX PATUKATBI.

6. WurerpupoBanue nudepeHnnaaIsHoro OuHoMa.

7. TloacranoBku Ditnepa.

8. MWuterpupoBanue TpPUTOHOMETPUYECKUX (GYHKIMK (yHUBEpCAIbHAs TPUTOHOMETPHUYECKAS
MOJICTAHOBKA, HEKOTOPbIE YaCTHBIE CITydau).

9. Onmnpenenennsiii uHTerpan (Pumana). Omnpenenenue (pazOueHue, BBIOOpKA, HHTETpalbHAS
CyMMa).

10. HeoOxonuMmoe yciOBHE HHTEIPUPYEMOCTH (Teopema 00 OrpaHW4YEeHHOCTH HHTETPUPYEMOI
byHKIUN).

11. Cymmsr [lapOy 1 ux cBOCTBA.

12. Kpurepwuii ”HTETpUPYEMOCTH (PYHKITUH.

13. HNHrerpupyeMocTh HENPepbIBHOU (PYyHKIIUU.

14. UurerpupyeMocTb MOHOTOHHOW (DyHKIIHH.

15. CpoiicTBa oOmnpefeneHHOro UHTerpana (JIMHEHHOCTh, HWHTEIPUPYEMOCTh MPOU3BEIEHHS
UHTETPUPYEMBIX (PYHKIIHH).

[a.b]

16. CgoiicTBa onpeneneHHOro nuHTerpaia (GyHKIMs, HHTErpUpyeMas Ha
Cy Cg Cy
J=]+]
[ai’bl]c [a’ b], agJUTUBHOCTH, © @ G,
17. Ouenku wuHTErpajoB (MHTErpal OT HEOTPULATENbHON  (QYHKIUM  HEOTPHIATEJIEH,
UHTETPUPOBAHNE HEPABEHCTB).
18. Teopema o cpegHeM ISt onpeieieHHOro uHTerpana. CleacTBUs U3 TEOPEMBI O CPETHEM.
19. WnTterpan ¢ mepeMeHHBIM BEpPXHUM IpenesioM. TeopemMa O HENPEpbIBHOCTH HHTErpana c
NIEPEMEHHBIM BEPXHUM TIPE/ICITIOM.
20. Teopema o nquddepeHIHPYEMOCTH HHTETPAJIa C IEPEMEHHBIM BEPXHUM TPEICIIOM.
21. CymecTBOBaHUE EPBOOOPA3HON HETIPEPHIBHOMN (PYHKIMH.
22. ®opmyna Herotona-JleiiOHuma.
23. 3amMeHa epeMeHHOM B OIpeIelIeHHOM MHTErpae.
24. VuTerpupoBaHUe 1O YaCTSIM B ONPEIEIICHHOM HHTETrpaJe.
25. IlpunoxeHus oOmpeAerIeHHOro WHTerpaja (IUIOIAAb KPUBOJIUMHEWHOM Tpamenuu, IUIomaib
KPUBOJIMHEHHOTO CEKTOpa, O0BEeM Telda BpalIeHUs, O0bEeM Tesla C W3BECTHOM IUIOIIAABIO
MOTIEPEYHOT0 CEYSHHUS, AITMHA YT KPUBOM, IJIOIA/ (b TOBEPXHOCTH BPAIIECHUS ).
26. HecoOctBenHbie uHTErpaibl. OnpenesieHuss HeCOOCTBEHHBIX HHTETPAIOB JIBYX THUIOB. [loHsATHE
CXO/IMMOCTH.
27. Kputepuit Komm cxoammMocTi HeCOOCTBEHHBIX HHTETPAJIOB.

, HHTeTpUpyemMa Ha
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28. CpoiicTBa HECOOCTBEHHBIX HWHTErpajioB (MMHEHHOCTh, (opmyna Herorona-Jleitbonmia,
WHTETPUPOBAHUE 110 YACTSM, 3aMEHA TIEPEMEHHOT0, MHTETPUPOBAHNE HEPABEHCTB).

29. CpoiicTBa HeCOOCTBEHHBIX MHTETPATIOB OT HEOTPHUIATEIbHBIX (PYHKIMI (IpU3HAK CpPaBHEHHSI,
WHTETPAIBI OT SKBUBAJICHTHBIX (DYHKIIUN).

30. AOcomoTHasT W YCJIOBHAas CXOJUMOCTh HECOOCTBEHHBIX WHTETPAIOB (OMpEneeHUs, U3
a0COTFOTHON CXOMMOCTH CIIEAYET CXOAMMOCTh B OOBIYHOM CMBICTIE).

31. Ilpusnak Jlupuxie cxoAUMOCTH HECOOCTBEHHOTO MHTErpaJa.

32. Tlpusnak AGens CXOAMMOCTH HECOOCTBEHHOTO MHTErpaa.

33. Yucnosele psaasl. Onpesenenrne cCXOAUMOCTH.

34. HeoOxoaumoe ycIoBHE CXOIUMOCTH Psifia.

35. CpoiicTBa CXOASIIUXCS PAOOB (CXOOUMOCTH CYMMBI PSIIOB, CXOAMMOCTh OCTaTKa psija,
TPYNIUPOBKA CIAraeMbIX CXOSIIETOCs Psijia).

36. Kpurepuii Ko cXxoquMOCTH YUCIIOBOTO psijia.

37. CXoIuMOCTh HEOTPHIIATEIBHBIX PSIOB: PSII CXOIUTCS, €CIIH TIOCISI0BATEIIBHOCTh YACTUYHBIX
CyMM OTpaHHYEeHa.

38. CxomuMOCTh HEOTPUIATEIBHBIX PSJIOB: HHTETPATBHBIN MTPU3HAK.

39. CxomuMOCTh HEOTPULIATENBHBIX  PSJIOB: MpH3HAK cpaBHEHHsS (B ¢opMe HepaBeHCTBA U B
npenenbHon hopme).

40. CxomuMoCTh HEOTpUIATENbHBIX psiioB: nmpusHak Jlamambepa (B gopme HepaBeHCTBAa U B
npenenbHon hopme).

41. CxonuMoCTh HEOTPHIIATEIbHBIX PsAI0B: Mpu3Hak Komu (B hopme HepaBeHCTBA U B MPEEIbHOMN
dbopme).

42. 3HakornepeMeHHbIe psibl. [IoHATHS aOCOMIOTHON U YCIOBHOM cXOAUMOCTH. Teopema: eciu psiz
a0COJIFOTHO CXOAUTCS, TO OH CXOAUTCSI B OOBIYHOM CMBICIIE.

43. 3nakouepenyromuecs psabl. [Ipuznak JleiibHuIIa cCXOAMMOCTH 3HAKOUYEPEAYIOLIETOCS PAIa.

Zakbk

44. TIpeobpazoBanue Abens. Jlemma 00 OleHKEe CyMMBI k=1

Sab,

45. Ilpusnak AGenst CXOZUMOCTH psa n=1 .
Z a‘n bn

46. Tlpu3nak Jupuxiie CXOMUMOCTH psiga =L

47. CrenenHoli psia. Paguyc cXoaMMOCTH CTEIIEHHOTO psija.

48. Psn Teinopa. Teopema o cxonumocTH psiaa Teinopa.

49, OyHKIHMOHATBHBIE TOCIEIOBATEIBHOCTH W psinbl. [IOHATHS MOTOYEYHOH W pPaBHOMEPHOH
CXOAUMOCTHU (PYHKIMOHATIBHBIX NOCIE0BATENbHOCTEHN U psiioB. [IpumMepsl.

50. Kpwutepwuii Ko paBHOMEpHO# CXOAMMOCTH (PYHKIIMOHAIBHBIX TTOCIEIOBATEIEHOCTEH U PS/IOB.
51. TIpusnak Beifepirpacca paBHOMEPHOM CXOAMMOCTH (PYHKIIMOHAIBLHOTO psfa.

52. lpm3naku AGens wu Jupuxie paBHOMEPHOW CXOJUMOCTH (YHKIMOHAIBHOTO psiza

> a, ()b, (x)

n=1 (0e3 moxazaTenbCcTBa).

53. HemnpepbIBHOCTH CYMMBI PABHOMEPHO CXOJISAIIMXCS MOCIEI0BATEIbHOCTEN U PSIOB.
54. YcnoBus HHTETPUPYEMOCTH (PYHKIIMOHAIBHBIX MOCIEA0BATEIbHOCTEN U PAIIOB.

55. VYcnosus nuddepeHpyeMocty GyHKIMOHATIBHBIX MOCIEI0BATEIBHOCTEN U PSI0B.
56. PaBHOMepHass ~ CXOIMMOCTh  CTETIEHHOTO  psga  BHYTpH  OONAacTH  CXOAMMOCTH.
JuddepenumrpoBanue U UHTETPUPOBAHUE CTETIEHHOTO PsIJa.

57. Psanpr @ypre. Onpenenenue kodHPuImeHToB mo Metoay ditiepa-Dypbe.

58. Jlemma Pumana.

59. Yactmunas cymma psina @ypee. UnTerpan Jupuxie.

60. IIpunnun nokanuzanuu. [Ipuznaku Juan u Jlummmna cxonuMoctu psaa Oypee.

[0,7]

61. Pasnmoxxenue (yHKIMH, 3a1aHHON Ha TOJIBKO IO KOCHHYCaM U TOJIBKO 110 CHHYCaM.
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62. Paznoxenue B psg @ypwe Ha oTpeske [_ l I].

Cemectp 3

n
1. TIpoctpaucto R (ompenenenue, onepanuy cIoXeHHs X yMHOKEHHS HAa KOHCTAHTY, CKAlIAPHOE
NPOM3BEACHNE, HOpPMa /CBOMCTBA HOPMBI/, pacCTOSHHE /CBOWCTBa paccTosiHus/). MeTrpudeckoe
IPOCTPAHCTBO.

n
2. MmuoxecTBa B R (mapsl, mapannenenumnesisl, npsaMas, OTPE30K, Iy, KpUBas).

n
3. Kiaccudukamus TOUeK M MHOXKECTB B R (TOuka NMPUKOCHOBEHHS, 3aMBIKAHHE, 3aMKHYTOE
MHOXECTBO, BHYTPEHHSS TOUYKA, BHYTPEHHOCTb, OTKPBITOE MHOXKECTBO, IIpeJelibHas TOYKa,
rpaHUYHas TOYKA, TPAHMILIA, BBITYKIOE MHOXKECTBO, CBSI3HOE MHOXKECTBO, 00JI1acTh).

4. llpenen mnocnenoBaTEbHOCTH B Rn.TeopeMa: CXOIMMOCTb  TIOCTICIOBATENBHOCTH B R
HKBHUBAJIEHTHA CXOJMMOCTH I10CJIEJOBATEIbHOCTEN-KOOPAUHAT.

5. EnuHCTBEHHOCTH Ipejena CXOIsIeics MoCciIe0BaTeIbHOCTH.

6. OrpaHrYeHHOCTH CXOJSIICHCS MOCIEI0BATEIHHOCTH.

7. Kpurepuit Komm cxoaumMocT# mociae0BaTeIbHOCTH B R",

8. Teopema bonbiano-Beiiepmitpacca (orpaHnueHHasi OCIEA0BATEIBHOCT UMEET CXOMASIIYIOCS
MTOIITOCIICA0BATEILHOCTD ).

9. Apudmernueckue oreparyu co CXOISIIUMUICS TOCIEA0BATCIIbHOCTIMH.

10. TToHsTHE KOMITAKTa METPUYECKOTO IIPOCTPAHCTBA.

11. ®yuxuuu B R". JInneitusie (GyHKIMY, TUHEWHBINA (yHKIIMOHAIL.

12. Tlpenen ¢yHkuuu B Touke. OmpeneneHus TMpenesna dYepe3 HEPaBEHCTBA M 4epes
H0CJIEI0BATEIbHOCTH, 3KBUBAJICHTHOCTD ONpPE/IEICHUH.

13. Teopema o mpeniene CyMMBbI CXOISIICHCS MOCIIS0BATSILHOCTH.

14. HenpepbIBHOCTh (DYHKIIMM MHOTHX HepeMeHHbIX. CBONHCTBA (DyHKIIMI HENPEPHIBHBIX B TOUYKE.
HenpeprpiBHOCTh HA MHOKECTBE.

15. Teopema Beiiepmrpacca: GpyHKIMs, HETpepbIBHAS HA KOMIIAKTE, OTPaHUYEHA Ha 3TOM KOMIIaKTe.
16. Teopema Beiiepmrpacca: pyHKIIUHN, HEMpPEpbIBHAS HA KOMIIAKTE, TPUHUMAET Ha ’TOM KOMITAKTe
CBOM HauOoJIbIlIee M HAUMEHbIIIee 3HAYSHHUS.

17. Teopema o MPOMEXYTOUHBIX 3HAUEHUSAX (PYHKIINU, HEIPEPHIBHON Ha KOMITAKTE.

18. PaBHOMepHasi HENPEPHIBHOCTH (PYHKIIMM MHOTHX MepeMeHHbIX. Teopema KanTtopa.

19. uddepenuupyemocts (yHKIMHM MHOTHX MepeMeHHbIX. HeoOXoaumple W TOCTATOYHBIC
ycnoBus guddepeHuupyeMocti GpyHKIUN. YacTHbIE TPOU3BOIHBIE.

20. Hocrarounsie ycinoBus auddepeHmupyeMocTd (YHKIMH B TOYKe (Teopema i ciaydas
(GYyHKLNU IBYX EPEMEHHBIX).

21. uddepeHIMpyeMOCTh CIOKHON (PYHKINH.

22. ludpdepenuman  QyHKIUMM  HECKOIBKMX  MNEpeMEeHHbIX.  VHBapuaHTHOCTH  (POPMBEI
muddepeHnmana nepBoro Nopsaxa.

23. IlpaBuna quddepeHpoBaHus.

24. ®opmyia KOHEUHBIX MpHpaieHuii Jlarpanxa.

25. T'eomeTprueckue MPUIIOKEHUSI MPOU3BOIHON (PYHKIIMM MHOTHX NMEPEMEHHBIX (KacaTenbHas K
NpsIMOM, KacaTellbHas MJII0CKOCTh K TpaduKy (QYHKIH JIBYX NIEPEMEHHBIX).

26. IIpoumsBoanas no HampasieHuto. [ paauent. Hanpasnenue Hauckopeiiero pocra GyHKIUH.
27. YacTHbIe MPON3BOAHBIEC OPSAKOB. Teopema 0 CMENIaHHBIX TPOU3BOIHBIX.

28. JuddepeHunansl BHICIINX MOPSAIKOB.

29. ®opmymna Teiinopa it GyHKIMI MHOTHX TIEPEMEHHBIX.

30. DxcTpemMyMbl (QYHKIMA MHOTHX MEPEMEHHBIX.

31. HMaTerpaisl, 3aBUCSIINE OT TapaMeTpa.

32. T'amma-pyHkuus Diinepa.

33. bera-pynkmnus Ditepa.

34. DneMeHThI TEOPUH MEpBI.
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35. Ompenenennie JBOWHOTO WHTerpana. MHTerpupyemocts HenpepbiBHOW —(yHKIuM (0e3
JI0Ka3aTeNIbCTBA).

36. CBoiicTBa HHTEIPUPYEMBIX (DYHKITHIA.

37. BbluncieHne JBOWHOTO WHTETpania (CBEJACHHE K TIOBTOPHOMY WHTETPUPOBAHUIO) IS
MIPSIMOYTOJIBHOW 1 TTPOU3BOJIBHOM 00JIaCTEH.

38. IIpunoxeHust JBOMHOTO MHTETpaja (BRIYMCICHHUE TUIOIAAeH, MacC 1 00BEMOB).

39. 3amena mnepeMeHHBIX B JABOWHOM wuHTerpane. [lomsipubie u 000OIIEHHBIE MOJSPHBIC
KOOPJMHATEHI.

40. TpoiiHble W MHOTOKpAaTHbIE MHTETpajibl. 3aMeHa IEepEeMEHHBIX B KpaTHOM HHTErpasie.
Cdepuryeckue v IUIUHAPUICCKHE KOOPIUHATHIL.

41. HecoOcTBeHHbIE KpaTHBIC HHTETPAJIBI.

42. Kpussie B R* up R®.

43. KpuBosvHeWHbIE HHTETpaIbl 1TO THIIA: OIpeesieHne, CBOMCTBA, (PU3UYECKUN CMBICII.

44. KpuBoJMHENHbIE UHTETPAJIbI 2I0 TUIIA: ONIPEIEICHHE, CBOMCTBA.

45. ®opwmyna ['puna.

46. BpruncieHue miomaaei ¢ moMOIIbI0 KPUBOJIMHEHHOT0 HHTETpasia 2ro TUIa.

47. YcrnoBusi HE3aBUCUMOCTH KPUBOJIMHEHHOrO0 WHTErpana 2ro TuMa OT MyTU. Y CIOBHS
NOTEHLUATBHOCTH MOJIS.

48. TloBepXHOCTH B R, Koopaunarsl Ha moBepxHOoCcTH. BekTop HOpMAIIH.

49. Brruncienue miomaay noBepxHoctu. CBONCTBA IUIOMIAIN TOBEPXHOCTH.

50. IToBepxHOCTHBIE HHTErpaJbl 1T0 THIIA: ONpeieIeHue, CBOMCTBA, (PU3MUECKUI CMBICI.
51. IloBepXHOCTHBIE UHTETPAJIBI 20 TUIIA: OIIPEIEICHNUE, BEIUUCIICHHUE.

52. ®opmyna Crokca.

53. ®opmyma OcTporpanackoro.
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IMpuaoxenne Ne 2 k padoyeid mporpaMme I CHUANINHbBI
«MaremMaTH4ecKuil aHAJIN3)

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA AJIA CTYACHTOB 110 OCBOCHHIO JUCHUIIJINHBI

Kypc «maremaTuyeckuii aHainmus»» SBISETCS TOCTATOYHO OOJIBIINM U CIIOKHBIM [T YCBOCHHUSI.
Bce npuBoanMble ompeseneHus, TeOpeMbl U MPUMEPHI 3a/1ad MOXKHO HalWTH B PEKOMEHJOBaHHOMN
autepaTtype. OHaKO OMBIT IOKA3bIBAET, YTO OCBOUTH KypC CAMOCTOSITENILHO yJIa€TCs TOJIbKO OUYEHb
HEMHOTUM CTyJeHTaM. PexoMmeHIyeTcs peryisipHO HoceuiaTth JIEKIUH U MPAKTUYECKUE 3aHATHUSA,
BBIMOJIHATh JOMamiHue 3anaHus. llpm HeoOXxoaumMmocTH — oOpamarbesi 3a KOHCYJIbTAllMEed K
npenogasarento. [locemenre 3aHATHI TO3BOJIUT MOHSTH, KAKUE TEMBI U B KAKOM 00beMe U3y4aroTCsl.
Jns  camocTosiTensHO  pabOThI  Jyyllleé TOJB30BAThCA PEKOMEHIOBAHHOM TpernojaBaTeieM
JUTEPaTypOil U UCTOUYHUKAMHU.

B KOHIIE KaXXI0ro cemecTpa CTYIEHThl CHAIOT SK3aMEH. DK3aMEH IPOBOJUTCS B YCTHOM
dopme. Bompocsl k sKk3aMeHy MpencTaBieHbl B pazgene «ConaepikaHue pa3fesioB JAUCHUILTHHBDY
HacTtosmei nporpaMMbl. CTYIEHTY MpeiaraeTcst OUeT, CoAep KAl 1Ba TEOPETHUECKIX BOIPOCA.
[Ipu oTBeTe Ha BONPOCH TpeOyeTCsl MPUBECTU OMPEICICHUS HCIOJIb3yeMbIX TOHATHH U
chopMyJIMpoBaTh OTHOCSIIMECS K BOIIPOCY TeOpeMbl. B mpoliecce oTBeTa CTYJEHTY MOXET ObITh
MPEJIOAKEHO PelIaTh MPOCTYIO 33/1a4y, OTHOCSIIIYIOCS K TEME BOMPOCOB. JlJisi TOr0 YTOOBI MOJIYYUTh
OLICHKY «YIIOBJIETBOPUTEIHHOY, TOCTATOYHO TPUBECTH HEOOXOAMMBIE OTIpeIeTICHNUs, (HOPMYTHPOBKU
YTBEPKACHUM M OTBETHUTh HAa IMPOCThIE JIOMOJIHHUTEIbHBIE BOMPOCHL. JlJii MOJNy4eHHUs OICHKU
«XOpOILIO» WU «OTJIIMYHO» TPpeOyeTcs MPUBECTH J0KA3aTENbCTBA PACCMATPUBAEMBIX YTBEPKIACHUM.
Ecnu cTyeHT NpuBOAUT JOKA3aTENbCTBO TEOPEMBI, EMY MOTYT OBITh 3a/1aHbI BOIIPOCHI [T TIPOBEPKU
NOHMMAHUS JJ0Ka3aTeJIbCTBA.

[Ipu BBICTABICHNWU OLIEHOK MOTYT OBITH YYTEHBI OT3BIBBI IPEIMOAABATEIs, MPOBOIUBIIETO
MPAKTUYECKHUE 3aHSITUS U PE3YIbTAaThl BHIIOJIHEHUS KOHTPOJIbHBIX PabOT.



